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CCD» *«fl *1)^Hr 71^- ^ *fl^S>h 7]^- ^ ^fl^^l ^3 
JjS-Bj ^ ^ £l A>Z|^ ^ol^l 3Hb}-o] iflol^ofl^ ^ ^^-i- ^5q*l 9]^ 

Ej- ^^oflAi ^ vfto)*] dlo]E}l- 7l^« ^-"M 

3 *1MeJ- #^5. ^^Cf. 2Sl£S, *fl*)H <gt§ 

nfz^-^ 5flol^o]l c-ilolBl- 51)1 o] ^1 a. 

J£ 3 
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c-flolE)- ^J- #*1<4 o]o} ^ojEf ^ ^ { HOLOGRAPH I C 

DIGITAL DATA STORAGE APPARATUS AND DATA INPUT/OUTPUT METHOD THEREOF} 

£ 2a ^ £ 2t>Tr ^-S^sfl^ t^M a] u}H}\f A]jr 

«o^# M-Bf^ 

^ sfloixi hh^o} ^-a- q-Ei-va 

U-U^r 
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JE 8a ^ £ 8b^ #^ziEfls] cl*l^ cflolEf #*HH 

100 : cjjolB}- 110 : 3.^^- 

120 : 7] 4=- 7flA|w. 102, 142 : ^-3^- 

104, 144 : *L^Mf 106, 146 : 

130 : t^-S^ 140 : #^ HHe}- ig^Mj*- 

2fl^ c-flo-|^ #*1<4 ol^ iSflolE|- <^#^ « D >«H1 

<i 5 > s)^- s-c^ olj£^l CCDCCharge Coupled Device), LCD(Liquid 

Crystal Display) -§--8-^: t^ig x-^ ^(Holographic 

Digital Data Storage)7> ^/7^^JL $X^. #S^2fl^ t\*M cflo] 

Ej- tfl-g.^ ^ c-flolEf ^ 4*5=3 7}X)JL 

9X7) nfl^-ofl ^^>ji 7ft*gz}7] #*|, ^#3H 



28-5 




1020010052319 



U*}: 2001/12/14 



#*fl %4 7)§ *HJ*1?I ©lei* ?BH ^Sfl *4J*Hr ?HI T^t # 

^ ^(amplitude)** $|#(phaseW 4^ <£-§-*Kr a. 

e) ^(crystal )4 ^ ^Hl 7l^*=h °H 7^ ^-^ oU> zJ-.SE, 4 

# 3^ ^ A <Mr ^^1^.2.5.^1 2^1 tiM^o} 3?Hol^( pag e) ^ £] ^ ^ 
ajjofl^ ^ 7fl o} tq^^ cflolE]-!- 7-^1 nj)*fl iflo] ^o^^ ^ofl 

A]^Efl ^^-^Olcf. £ 16]} £Al^ tl)-<4 ^-O], AV 7 ] ^ 3.711 
^-(10), 71^-^ ^^^(20), ^^^-(30)^ 
<18> 2 TgJ=L( 10 )i=, <^£]^ l^^l^ <^ CllolEf(IR_page)l- 3^*} 

^J^i, tR> *1H1(218H 71^1- J17> ^ ^^tbcf. 

<is> ^JL, 4^-^(30)^ 7-1 # « (218 HI 71^ 7fl^£ d)olE}# 

r)3_T$Q c-Ho]E^(OR_page)# l^W. 
<20> Hl«h 71^- ^ ^^-¥-(20)^ ^711 #^(202), % ^-5171(204), *|£l(206, 

212), a]:A>7^(208, 216), # ^S7l (Spatial Light Modulator, 210), 7^ 

*fl*)](218), CCD(220)# S^-W. # ^-e]7l(204)<Hl^^ #€(202)^1 eflo]7^ 

# ^- 7flS £e^>JElS # ^-^7K204)S} 7^> ufl 3] (218) A>o]^^ ^.3. 
7fl# S^Rr ^ 7fl^ 7^, ^ 7 ]§ % ^S(Si)^f 1^1 % ^S.(S 2 )7> ^ € 
4. 
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<21> 



% (204H ^(202)0.5.^ ^Afs]^ sflo]^^ 7l§ 



#4 #31^1 #31 ^-^Rrdl, <^7H>H £.5]^ ^ 7l§ 

7l§ % ^S(Si)S #31 #31 % ^S.(S 2 )S ^l^^cf. 

°H, °l*fl^ 3E. HM^ #Afl^ £A]^ ^^].o|o. 

7]^ % ^S(Si)^m ^^(212), ^a>^(216), <3fMHEi 
(214)7> 7l§ ^ « 0 V^o.S ^P-til^tf. olofl # -g-sl7l(204)sL-^Ei 

<H ^Bl (212)^1 7fl^-» ^*fi ^A>E|^ ^3] ^^-^ 7l§ ^(v)S.X\ 
3)* #«fl d^g£)JL 37] S ^(1-^1 ^ 3.7)^ 71^^>7H1 

^E^l 3.71S. 33-^V)£H, ^>^(216)-i: -f-Sfl 7l4i^^ ^ Z^S, oflg. S-^ 
7l^-A]^ 71^- 4 ^«fl 71^^^ * ^ *1H(218) 

<23> <^7H^ f 71^- ^ AH ol-g-E)^ 7^ Zj- ^o]X| 

3HB)-!- 7^ nfl^l(218)<Hl 71^-^- Bflpftf ofl^o 1 lo]Ei(214)» °l-g-*fl tiVA>^ 

(216)* Sl^Al^ ZL 39^ ^^-a]71^ ^H^Trdl, 7l§ 

# 7]^-§- *^fl ^ ifl*l ^€ 7flSl *SZL^ C-llolEf* 7-1^- nHafl(218)ofl 
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<24> ^.*fl # ^S-C^VSHIfe ^(206), ^>3(208), ^ # ^S7] 

(210)7> 1-^1 ^-3 a o v ^-°5. ^al^ofl, ^E^(206)^ 71^-H.H. X\d\)^ 7 fl 

«o> ^1^, ^S-E. AHl^ ^-Efl# -fr^t)-. # €-21 71(204)5. 

«-E-l -g-slS-H *| 3 (206)3 7fl^» -f-Sfl ^A>5]^ ^-*fl ^A>7J(208)^ 
^3 4^-5 ^a}^ ^ ^ -g- i£S7l(210)°fl #^€4. 

<25> -^Tj; % ^2:7] (210)^1 *V^(208)°-3.^B\ ^^S]^ #*fl 

^U0)5^E| ^l^-S)^ <^ Cllomofl ^ 14^^ 2^ 31 °1 Ej- 

^ ^he^ ^ ^ ^27i(2io)s. ^^s)^ ^-^i sefl<y 

^--2.5. €2:^1}. o]fi). £-o] ^ 7]^ ^ ^7l# 

*ll*ll (218)5 °jA><gtl-. 
<26> olofl ^ npfl (218)^1^1^ 71^-S^Al # ^2:71(210)5-^ ^fl^S} 

TT 2^1 31°lEl-3 311 °1 *1 ^H5 ^2£ S^l ^32f Olofl rfl-g-<5Hr # )# 

^ 71^ 71^ # A>ol^ ^ o. ^ ojo^j^ ^ -^7}- 71^-^Cf. ^, 
#*fl ^71^^- A>o]o] ^ofl #;£ofl ^ 7-l^V ufl 

^1(218) % -frS- ^#o] a s v^^ c)1> 6]^$. aZf^^- ^Sfl 

7i^- nfl^(218)^l #5Z2.^ C-ljolEl-ol 7_V^ ^i=)7> 7l^-^cf. 
<27> Olofl tiV^H^ 7 fl^ J2.E.A1 % £5171(204)5^ ^Bl^ 7flAj^. 7 1^ 

w>A>^(216)^: M tiVA}Slol x-l^V nfl ^fl(218)5 MI 7j nfl^( 2 18)<Hl 
*l*r ^Fl-g- 71^ ^-ofl i^Sfl 71^-^ ^ ^7} <^A>^ xflAj-g. 71^ ^ Jr)^ 
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^-i=l)» *H^*M, <^7HH Tfl^s} ^llfe CCD(220)S. £4^4. 
<28> °l<>H f CCD(220)<*Mfe ^^1(218)5.^-^ 2i*m^ 4l3L« 

3^ ^^^^-(30)5. ^^^^-(30)^1 

^efl ^±3LS. c]3^sH #^ cllom(0R_page)» 
<29> ^efl 7]^ofl ^ #*l<Mfe # 

«>^- ^ 3^ £ **fl *SZL^ cflolEj-* 7]^- £ T-fl^V 
-2- 5fl*=K 

<30> ^^^-S. *^ZL2flSj K)*M Cflo]E}- ^ 7-^,5}^ C-fl 

^ 31 °M ig^JL T^^#eflol S}-^ ^-<^ ^Efl^ c^Aj- A>-g- 

sfl^- ^, ^B-l 7>^1 _a_<>H rcf-eq- *V slloi^ioi ^A] ^^oilAl 7lel7f ^oi^ 
^ ^Aj-Lfl ^ol ^o] ^-Aj*>7ll €4. 5- 2a ^ i 2b^l #SZLHfl5) rl^l^ 

t-lHEl-31 7.fl^X| A]Jr ^«lfil M-El-M- olT^-. 

<31> 7^o] C-flolE)-^ ^ «-£-oflA-li- c^^o] ^JL 

4)A J^., 4^ SA-lel Jf^-aflA^ ^ o^o] Ajzl-^71 ufl-g-ofl cflclEl- 7fl^ 

#^ol C-HolE^S. tq^^^>7l Oli^ch 

l^o] 0)^317.} ^ 7l#^ 3MU 
<32> ^. .EL*^ ^ ^o. ^Bfl 7 )^o] £r*113* «M^7l CllolEl- 

<i) 71^- Al A}Z]-t§ 5llol^S. ^ ^_z|^ O^o} ff|]olxlS. ^i<is} 
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51 a^ ^--^H ^S^Rr <3** 9X7) nfl^l til 

<33> «Vx^O] cfS. T^jolBl-O] 7]^- A] A}Z^O] ^ o] » <£1§ JE^r _£.Z}- 

^ O^o] S)H*l5. 7|)til]<it!- ^Ml -S^SM T^A^lJl, 3HE^ 7flA^ 

a o^* *)l^SRr3l 5*^. 
<34> o}Z\i£ ^Z}7] %Q<L£.*?-B\ ^-S^ 7}^ 

^-71 d)olH]-l- CCD!" -f-«fl ^fl^Hr 71^- ^ ^fl^# ^ *SZL 

Hfl^ t^ig D|lo]^ ^)6\) <&0]*\, 7}^ ^ 7ft^*\) ^^-S.^ 

511 °1*1 
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c-flol^l- 3^sH 7]^- £ 7fl ^ofl #iHRr S^^, 71^ §2 *fl^°lH A 

^H^* C^SHr ClS^^, Cl^^^-oflAi £<g 

*M*1 Cfl^mi- ^^*>7l S^bH ^^Kr ^ 

^1 5a<>H, 3He}- 71^- ^^ol ^#£]^l ##*Rr ^7fl^ f C-flol 

71^ ^^ol 3^ ^.o 5)lol^ C-flolBl-l- <y^«lo> 3^1 o] ^1 ^ <^ ^ ^ 

^ <^^^s ^-e^Rr #?flsq-, ^-sl^ o)Htq-# sfl^cfl m-ej- 

5} ^ <£o^ C-llolEl-* ^*}<*| ^ 3)H*1 C-llolEl-1- ^*Kr ^7^1^, ^ 
2)H*1 ^} °1 3*3 *H ^J^Al^lfe- #?ll# i^t}. 

*M*1 3ME|-» *fl^><*| Cls^3r>51 o]M. #^s>^ w^ofl 

#*hi cflom ^ ^^oi 3 #5^*1 ^iEf 

^ 3Sflol^l dlol^l- tliS^Kr ^-7^1^-, Jflo^l^ <2]^ c§<* 

£-e|sRr ^711^, ^3- 3MeH& ^ 311 oil ^ 4^^} 

<^ dlolBj- °lti^ ^^Rr #74l<4, <£<^ Cflol^ o]t^ 
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^(100), iS^(llO), 7}* ^ ^^«(i20), ^3^(130), cflolHf ^ 

^-(140)5. 

<39> ol^ cflolBf ^^(100)^ ^Ml^>7ll <3<3 ^r^Jf (102), ^^-(104), ^ ^> 

^-(106)5. ^m*}. ^ ^-^^-( 102)o11 S-l«-^«-Ei 5|H*] c-flo|Bf 

(IR_page)7> ^s)^, a>z]-^ 31H*1 ^l^m(IR_page)^^ 3lH*l£l ^ cg<*i 

*1 ^^(HMH^tt ^03 ^-^«(i02)oll^ £.5^ t-fl 

<>mt 5fl€(€^ SE^ iLZ^ cfz}-^ 3)HxlS ^^s>7l 

(102HH ^Hl5] ^ cg^o] tiH^sl- <£$^-( 106)1- ^-Sfl ^1^- °J°4S1 

HH^l- 3H*1 tiHEKlRTLpage)!- (110)°fl ^ 



<37> 



<38> 
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<40> clMiq- ^-^(100 HH ^^-^ 5ffl o] ^1 dlol^ 

(IRT_page)l- S^^H ?1^ ^ ^^-^-(120)^ # ^27l (125H1 

<41> 71^- ^ 7fl^^-(120)^ #2fl 7l#3f #£1(121), # ^-El7l 

(122), ^Bl(123a ( 123b), (124, 127), # ^71(125), ^^Mlo^ 

(126), ^^1(128), CCD(129)# S.^\JL, % £ej 7} (121)2}- i«(128) 

A}olofl Cf^o] ^f-^ ^ 7fl^| ^ 7l§ # ^S.(Si)5f #^1 # 

^S.(S 2 )7> 71^- ^ 7-11^(120)51 #*fl^ vfl^ ^£ £ 1 

ofl ^2fl 7l^3if ^-^}B.S. o]6\] rfl^l- ^tg o. ^s^t}. 

<42> -g. c-flolB)- 71^-Al 71^- * 7flAg«-(120)fe- # l$27l ( 125) ofl ^ 

124)^.5.^-^1 ^E]^ #^1 3^-^(110)21 3^ dlolBl-ofl ^5} 3] 

€#2] T-MvH 2^1 t-flolEl-!; *IM*1 cf^ls ^S^H Bfl 

3l(128Hl 7l^-t!-4. *>^S, 7-fl^Al # -g-e) 71(121)5.^ ^-B] 

€ 7fl^-g- 71^ #ol ti>A>^(127)# #*fl ^>5lc^ ^^(128)5 2A>S1^, 

D fl *fl(128HH^r 7fl^-§- 7l§ ^1 21*11 71^-^ ?_H3 ^^7> ^fl^-g- 
71^ 3)^1^ ^2fl2] Sj^ ^AS. ^Sl^r 2ll 0 l^l2l 2^1 Cfl 

°1BK^, ^4^21 ti}^ ^-i=l)l- 7fl7^^ CCD( 129)3. 27.}*! 

4. nelES, ^Ell^m ^1(218H1 slM^ 3He}-7> 7)i~s\9X 

£ ^^Hfe ^oj^o] H}o}^7\ ^ <^«^- 2] 

51- <^^^- ^a^ ^ ^ol^l t-lHEKlRT_page)7l- 71^-El^ ^ol cfscf. o] 
n, €<8 ^1 ol ^1 o| tg^- ojtg H - i^<8 °1^2] 5}-- ^ol 
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<43> t^s^-f (130)«*IHfe- 71^. ^ ^^^-(120)31 CCD(129)<HH 

5flo]^] cflo]4l- c]^^(ORT_page)^]-Ji 3H^(0RT_page)# 
<£^-(140H M^t)-. 

< 44 > ^ej cflol^ ^^-(140)^ £L7fl £-2^(142), £^-(144), W-*f 

(146)5. ^^cf. *^*-(U2)°\]*]±t ^3^(130)3.^1 ^ 

3HEK0RT_pageHH ^1*1^ ^ ^ £-5]tH}. ^ 

^(144HH^ <3<3 £-e)Y(142HH €-2]^ ^ cilo]E}# 4^ 3fl^( 

^efl Aj-z}-^ 5floixls. ^^^>7l ^ ^wll<i^ HHe}- ^^tb 

t}. ^^(146)^1^^ °§<* «.^«.(i42)o 1 i^ ^-e]^ ^ cg^o^ ^ 
«-^-(144)».#«fl Si\^ z]}o}^Sr ig^H #3 HM3-(0R_page) 

<45> £ 4a ^ £ 4b^r ^- C^IH C-1]ol^ # #*H>H 

^ tj*]^ ciME} ^ofl 71^-^ ^ol^(l)Sl C-l)o]E].» 

3H*](2) 3flo]^(3) f-o} sflolxl cflol^s. 

A] SAi^ Jf^-O) ^-O. #0^t}. 
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<47> ^jjLZLSflS} C-flol^ #*HH^ DflolE} 7]^- °1 

3^*1 ^KSIO^ZI, ol ^^ol 3^ ^-0 nflolEf ^^-(lOOHH^ 

<48> ojofl 01^ dlo]^ 100)^1 <3<*} ^^^-(102)1- ^-n S. 6aB\ a> 

zJ-$ %]o]x) dlolB]-oilA-l ^tgo) s)^| o>^ ^^(i a )4 s\ 

^ ^ <3^(lb(I), lb(n), lb(m), lb(IV))# ^-^«-4.(S14) 

<49> 01 «-^«-( 102)^1 ^ ^^(ib(i), ib(n), ib(m), ib(iv)) 

^ Cfl ol ^^(104)* -2-4^ Sfl^ 

(2, 3HH ^>4^ ^ <3^(la)* M-^l 3t^7] 3]^ T^fl 

<gsHl 451- ^olBj-^1 ^1^7> ^^cl-.(S16) ofl* 1"^, £ 6b^ ^ ^ 

^a}^ sfl^(lb)^; °l-*Rr *\}o}^ <^^<y a, b, c, d, e, ffe 4 
1HH ^V^"^ ^ ^(la)^ ^1^*1 M-^l^l ^ *H€(3)ilS. ^afl«g^7il 
^cf. £ 6c^ ^-o] ^ <g<*o] *jA>z^ 3fl^(lb)^: tll^^ <3 

^ g, h, i , jfe sflfH^ f^i ^^(lb)# ^l^-m 

<50> ZLB^, ^-¥-(106)^^ ^€-?-(104)^A| CfS. 2fl^jO S eg 

^ cflolBl-Sl- ^5mi02HH <S^S] HH^S W(S18)«> 

<*| JE 4a ^ £ 4b£] -*MMl &tt Hi^r SrA^ ^ 3|H*1 ^}o)^ 
# ^^^-(110)^1 #^tj-. 
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<5i> o]6fl S^^-(110)<H1A^ <y=3 cflolE^- ^^-(100)3 ^^-(106HH 

€ €*8 *IM*| cflolB}!- S^(S20)*M 71-lj- ^ 7fl^«.(i20)^ # £2;7l 

(125H1 

<52> £ 7^ ^ ^<H1 4^ *SZISfl^ C-flolE]- #^ 

y J-^^r q-Bj-^ £ 8a ^ £ 8b^ *5.ZLHfl^ cfl 

3^*1 ^(S40)^JL, °1 3^ ^ o. 7] ^. ^ 7fl^^-(120)ofl^^ ^ 

nfl^l(128)<Hl sflol*] t^S} 2^1 *1H(S42)*IH CCDC129) 

°\) ^\*}51 CCD (129)1- # ^IS* ^7l^^l 

(130H] ^tb^. 

<54> c]S^^-(130)^l^^ 71^- ^ 7fl ^(120)2] CCD(129)^^j #M 

jEflol^l c-llolBfl- c]3^(S44)*>Jl, 3Hb}-«- c-flolEf ^^(140) 

<55> a^, #^ >£^(140HH^ oj<* £-^(142)*- **1) ^i^^f 

(130)3.^ 3)H*] t-lHEHH ^1 0 1^1^ ^4 

^^-i: ^-ej^cf.(S46) <^1» -i-^, £ 8aQ £o) <£t§ 5|lo)*l(2)^ dH^l- Q 

Efl A}^ 21101^(1)3. ^*>7l ^}c*| 5llol^(2)ollA-l ^A}^^ ^ ^ 

^(la)sl- o)^ *fl<q^. tiV^ s»l5J- ^^(2a)-§- £3^-. ^a}^*) ^ 
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$ <3^(la)£r cflolEl- 100)o11 -H ^H*l £^oj 

^ ^^lil, M-^^l ^ *3^(2a)£ <*J3 cHolEf ^^(lOOHl 



W.(S48) ^, £ ob^ ^o] <£fg 3flH(2HH ^3 ^ ^^(2a)^l g, h, 

<5?> o]oH ^^(146)^1^^ ^ £-emi42Hl^ ^a] cg^ (la) o] d 

>£$-^( 144)1- -f-*fl ^tt]^ 3fl^(lb)^ clM^* tg^- 

(S50)*H €2fl 3^1 Ol ^1 ^| C-HolBj-1- ^^^J7 oil- 

^ £.z)r*§ o]#oJ 5)H*1^ ^tifl^ S^*>^ x^VAl^lJl, c-fl 

*h^ai ^ *n°i*ii- ^^^^ ^o] 

^ £<8€ sflol^ofl o^^ ^olEf 7fl^Al ifllolxl SA^ ^ 

<59> Dll-Ol OV^ ^S. ^A^H Zj\£ 4^ ^ , ^ A o V 



<56> 



cg<* £-E^(142)4M ^ cgo^ol c-flolEl-^ ^^(144)1- 
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°H 7l7fl^ ^. ^o) 7l ^^ A^jq. y^^ofl^ ^-<^^H1 ^*fl <33 7>*1 ^^o] 



28-18 



1020010052319 W^ QA- 2001/12/14 

1] 

#^JL5.JfEi £e]3 7l§ #4 #^1 °l-g-*H ufl^ofl s)M*13: 

^Jfslr a*3^; 

^; £ 

°M ^1. 
2] 
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$m c-flolBj-l- ^^5><*| ifflol^) c-flo]^-!- ^^Kr ^^1- 

SL^Rr ^H!£.5. fsa^ el] oIe} 
3] 

Til 1^ 3L±t *\] 2%H1 5a<>H, # 7 ] c-flol^ 7fl^£ 

^ ^fltifl^^ HHb}- °±*]^ ##*Rr 

^ <3^£] 7>Z}-t§ 2\)o)7) OlolEf* 

*8W-* i^Hr 3* -^ilS- *m ^11 ^ 

4] 

5] 

^ofl^ ^ 3711- ^7} 3)1 0] ^ A>Z]-^ <^^ol^ ^7} 
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*M*]<*| CgO=J£. Aj- 7 ] Aj.zj.tg Ol^ ^SitfQr A}Z^ *M*] Cg^O] ^ O- 

s-^-^-S. ^ #szisfl^ tq*ng c-floiE} #*i. 

[^t 1 * 6] 

#7} Vt}o)E)-^r iS^H <y^*Kr «<HH1 SZ^^, 

#7l .g-em -sq^ <3<*<>1 cfloi^» sfl^ofl uj-el- 7fl«fl^V^. tJMiq. 
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